In this paper we introduce the notions of (f, g)-Boyd-Wong contraction map, (f, g)-orbit of h starting at a point and we give some conditions of which f , g and h have a coincidence point and a unique common fixed point.
Introduction and Preliminaries
In this section we recall briefly some well-known Definitions and results in the theory of probabilistic metric space. For further information we refer to [4] . 
A t-norm T is of H-type if
∀ ∈ (0, 1) ∃λ ∈ (0, 1) : t > 1 − λ ⇒ T n (t) > 1 − for all n ≥ 1.
As in [4] , for a ∈ [0, ∞), the element a ∈ D + is defined as Definition 1.1 [4] A probabilistic metric space (briefly, PM space) is a triple (X, F, τ ) where X is a nonempty set , F is a function from X × X into + , τ is a triangle function , and the following conditions are satisfied for all p, q, r in X,
If τ = τ T for some t-norm T , then (X, F, τ ) is called a Menger space.
Here and in the sequel, when we speak about a probabilistic metric space (X, F, τ ) or a Menger space (X, F, T ), we always assume that τ and T are continuous and X be endowed with the ( , λ)-topology which is a Hausdorff topology (see, e.g., [4] ). A nonempty subset A ⊂ X to be said bounded if
+ where D A is the probabilistic diameter of A (see, e.g., [3] ). Two self maps f and g on a PM space (X, F, τ ) to be said weakly compatible if they commute at their coincidence points, i.e., if f gx = gf x whenever f x = gx.
The sequence (f,g)-orbit
Throughout this note, (X, F, τ ) denotes a PM-space which τ is continuous and f is a selfmap on X. Powers of f are defined by f 0 x = x and f n+1 x = f (f n x), n ≥ 0. When there is no risk of ambiguity, we will use the notation 
for all x, y ∈ K.
Definition 2.2 Let f , g and h are self maps on a PM space (X, F, τ ) and
Inductively, we construct a sequence {x n } ⊂ X satisfied hx 2n = f x 2n+1 and hx 2n+1 = gx 2n+2 for n = 0, 1, 2 . . .
Notice that if f = g = id X , the (f, g)-orbit of h in x 0 is the orbit of h starting at x 0 . Now we prove the following.
Lemma 2.4 Let
(M, F, τ ) be a PM space such that RanF ⊂ D + .
Every Cauchy sequences is bounded sequence.
Proof Let {x n } be a Cauchy sequence. So. Given > 0, then for t > 0 there is N such that
Since RanF ⊂ D + there exists t > t such that
So from (1) and (2) we have
for all s such that s > s > t . Letting s → s we obtain
Since this for an arbitrary > 0, there is
Which completed our proof.
Lemma 2.5 Let K be a nonempty subset of a Menger space (X, F, T ) under a t-norm T of H-type where
Proof Let x ∈ K and {y n } be a sequence (f, g)-orbit of h starting at x, then there exist a sequence {x n } ⊂ K such that y n = hx n . From Lemma 2.4 it suffices to show that {hx n } is a Cauchy sequence. Since h is (f, g)-Boyd-Wong contraction, then there exist φ ∈ Φ such that
for all t > 0, it follows that
By induction we get
Letting n → ∞ in (3) and using (Lemma 2.1 [3] ) we have
Now we shall show that {hx n } is a Cauchy sequence. Let > 0, λ ∈ (0, 1) and n, m ∈ IN such that m > n. Case (1) If n is odd and m is even or n is even and m is odd, then
Since the t-norm T is the H-type, there exist δ > 0 such that
As lim n→∞ F hx n−1 hxn (φ( ) − ) = 1, there exist a positive integer N such that
So from (4) and (5) we have
whenever m > n ≥ N, which implies that
Case (2)
If both n and m are odd or are even, then
Choose δ ∈ (0, 1) such that 1 − δ > 1 − δ. From (Case (1)), there existe a positive integer N 1 such that
for m > n ≥ N 1 . Since lim n→+∞ F hxnhx n+1 ( 2 ) = 1, there existe a positive integer N 2 such that
for n ≥ N 2 . We put N = max{N 1 , N 2 }, so from (4), (7) and (8) we obtain
for m > n ≥ N and by (6) we get
for m > n ≥ N. We concluded from (Case (1)) and (Case (2)) that {hx n } is a Cauchy sequence. Proof Let x 0 ∈ K and {y n } the bounded (f, g)-orbit of h starting at x 0 , so there exist a sequence {x n } in K such that y n = hx n . As h is (f, g)-Boyd-Wong contraction, then there exist φ ∈ Φ such that
is a Menger space under a t-norm of H-type and RanF ⊂ D + . It is not hard to show that every Cauchy (bounded) sequence in (X, d) it is in (X, F, T M ) and if (X, d) is complet then (X, F, T M ) it is. Let h, f and g be a selfmaps on
(X, d) satisfying h(X) ⊂ f (K) ∩ g(K) and ϕ : [0, ∞) → [0, ∞) is
Common Fixed Point Theorem Theorem 3.1 Let K be a nonempty subset of a complete PM space (X, F, τ ) where RanF ⊂ D + and let h, f , g be three self maps on K which the following conditions (i), (ii) and (iii) are satisfied (i) h(K) is complete and h(K)
and
We shaw that {hx n } is a Cauchy sequence. Case(1) If n, p are odd or n is even and p is odd, then
Using the (Lemma 2.1 [3] ) we obtain lim n,p→∞ F hx n+p hxn = 0 .
Case(2)
If n is odd and p is even or n and p are even, then
We concluded that lim n,p→∞ F hx n+p hxn = 0 . Hence from Case (1) and Case (2), {hx n } is a Cauchy sequence. Since h(K) is complete, then there exist z ∈ K such that lim n→∞ hx n = z ∈ h(K).
We claim that hu = z.
Taking n → ∞, we have
Similarly we show that z = hv. Next we suppose that (f, h) and (g, h) are weakly compatible and we show that z is a unique common fixed point of h, f and g. Since hv = gv and hu = f u, we have hgv = ghv and hf u = f hu. So hz = f z = gz. By assertion (iii) we get
By induction, we check that
Taking n → ∞ and by (Lemma 2.1 [3] ) we have hz = z. Therefore z is a common fixed point of h, f and g. If there exist another common fixed point y of h, f and g, thus
The proof is complete. Sherwood' s Example [5] shows.
Remark 3.2 Notice that the condition-hypothesis (ii) of Theorem 3.1 is a necessary condition of the existence of common fixed point as the following

Example 3.3 Let G be the distribution function defined by
is a complete Menger space. We chek hn = n + 1 and f n = gn = n, then
for all n, m ∈ X and h and f have no common fixed point. Since there dose 
for all p, q ∈ X, φ ∈ Φ and t > 0. Moreover
is bounded and there are tow common fixed points of h and f .
An immediate consequence of Theorem 3.1 is; if f = g = id X then h is φ-contraction map, we have Corollary 3.6 [3] Suppose that h is a selfmap on a complete PM space which the following conditions (i) and (ii) are satisfied (i) There exists x ∈ X, its orbit O h (x) is bounded; (ii) There exists a function φ ∈ Φ such that h is φ-contraction. Then h has a unique fixed point z and, moreover, for any x ∈ X the sequence of iterates {h n (x)} converges to z. 
If in addition (h, f ) and (h, g) are weakly compatible, then h, f and g have a unique common fixed point.
Next we give an Example illustrates Corollary 3.7. Special case of Example 2.6 and Corollary 3.7 is the following Corollary 3.9 [6] Suppose that h, f and g are a selfmaps on a nonempty set K of a metric space (X, d) such that h(K) ⊂ f (K) ∩ g(K) and either h(K) or f (K) or g(K) is complete. If there exist a gauge function ϕ satisfy the propriety ( * ), then (i) there exists u, v, z ∈ K such that f u = hu = z = hv = gv; If, in addition (h, f ) and (h, g) are weakly compatible, then (ii) h, f and g have a unique common fixed point.
